Effect of heparin, heparin fragments, and corticosteroids on cerebral endothelial cell growth in vitro and in vivo.
Heparin and heparin fragments in combination with corticosteroids have been shown to markedly inhibit tumor angiogenesis. Experiments were performed to test the hypothesis that heparin, heparin fragments, and the combination of heparin and corticosteroids affect DNA synthesis and the proliferation of cerebral microvessel endothelium (ME). In vitro, methyl-3H-thymidine incorporation in the ME cells was measured after a 24 hour pulse. Our results show that heparin, hydrocortisone, and heparin in combination with hydrocortisone had a slight inhibitory effect on DNA synthesis of ME (p less than 0.05), and hydrocortisone in combination with heparin had a slight inhibitory effect on ME cell growth (p less than 0.05). The hexa-, octa-, and deca-saccharide fragments of heparin stimulated DNA synthesis in ME (p less than 0.01). In vivo, DNA synthesis in cerebral endothelial cells at the margin of a freeze lesion to mouse cerebral cortex was assayed by quantitation of labeling indexes from methyl-3H-thymidine autoradiographs in mice treated with heparin, cortisone, or a combination of heparin and cortisone. A mean endothelial cell labeling index (LI) of 6% in the cortisone-treated animals was significantly lower than controls (32%, p less than 0.01). The addition of heparin to cortisone did not significantly alter the endothelial cell LI compared to the cortisone-treated animals, and heparin alone did not significantly alter the LI compared to the controls. These results indicate that cortisone markedly reduces the endothelial proliferation around a cortical freeze lesion in vivo. This effect is independent of heparin.